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In the title compound, C19H13N3O, the dihedral angle between 
the two quinoline systems is 11.54 (3)°. The molecular 
conformation is stabilized by intramolecular N— H- ■ -N and 
C— H- ■ O hydrogen bonds, with N— H- • N being bifurcated 
towards the two N atoms of the two quinoline rings. In the 
crystal, there are weak intermolecular jt-tt interactions 
present involving the quinoline rings [centroid-centroid 
distance 3.7351 (14) A]. 

Related literature 

For the synthesis of the title compound and related structures, 
see: Kim et al. (2009). For applications of the title compound 
and background to the synthesis, see: Wang et al. (2011). 




Orthorhombic, P2 x 2 x 2 l 
a = 6.3651 (13) A 
b = 11.475 (2) A 
c = 19.861 (4) A 
V = 1450.6 (5) A 3 

Data collection 

Rigaku Saturn 724 CCD 
diffractometer 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
7mi„ = 0.978, r maI = 0.987 

Refinement 

R[F 2 > 2a(F 2 )} = 0.035 

wR(F 2 ) = 0.082 

5 = 1.06 

1553 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
(l = 0.09 mm~' 
T = 173 K 

0.25 x 0.15 x 0.15 mm 



6769 measured reflections 
1553 independent reflections 
1442 reflections with I > 2a(l) 
R in , = 0.036 



208 parameters 

H-atom parameters constrained 
Ap max = 0.10 e A~ 3 
AAni„ = -0-13 e A~ 3 



D-H- -a 




D-H 


H-A 


D-A 


D-H- - A 


N2-H2A- 


■ -Nl 


0.88 


2.27 


2.693 (2) 


109 


N2-H2A- 


■ -N3 


0.88 


2.27 


2.684 (2) 


109 


C12-H12- 


■Ol 


0.95 


2.25 


2.867 (2) 


122 



Data collection: CrystalClear (Rigaku, 2008); cell refinement: 
CrystalClear; data reduction: CrystalClear, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
DIAMOND (Brandenburg, 2006); software used to prepare material 
for publication: SHELXTL (Sheldrick, 2008). 

The authors thank the National Natural Science Foundation 
of China for financial support (grant No. 51072071). 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: ZL2476). 



References 

Brandenburg, K. (2006). DIAMOND. Crystal Impact GbR, Bonn, Germany. 

Higashi, T. (1995). ABSCOR. Rigaku Corporation, Tokyo, Japan. 

Kim II, J., Kwak, H. Y„ Yoon, J. H, Ryu, D. W., Yoo, I. Y., Yang, N., Cho, B. K., 

Park, J. G., Lee, H. & Hong, C. S. (2009). Inorg. Chem. 48, 2956-2966. 
Rigaku (2008). CrystalClear. Rigaku Corporation, Tokyo, Japan. 
Sheldrick, G. M. (2008). Acta Cryst. A64, 112-122. 

Wang, S„ Ding, X. H, Zuo, J. L., You, X. Z. & Huang, W. (2011). Coord. Chem. 
Rev. 256, 1713-1732. 



Experimental 

Crystal data 
C 19 H 13 N a O 



M r = 299.32 
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N-(Quinolin-8-yl)quinoline-2-carboxamide 
Yanfeng Li, Hongbo Zhou and Xiaoping Shen 
Comment 

The title compound (Hqcq) can act as a tridentate ligand, and has been incorporated into the cyanometalate building 
block [Fe(qcq)(CN) 3 ]" {qcq = 8-(2-quinolinecarboxamido)quinoline anion}, in which the Fe m ion is coordinated by three 
carbon atoms of cyanide groups and three N-donors from the qcq ligand in a /wer-arrangement (Kim et ah, 2009). 
Through replacement of the cyanide ligands the Fe(qcq) fragment can coordinate to transition metal ions to form various 
polynuclear and one-dimensional structures with fascinating magnetic properties such as single molecular magnets and 
single-chain magnets (Kim et ah, 2009; Wang et ah, 2011). Herein, the crystal structure of the tridentate ligand of Hqcq is 
presented. 

The molecular structure of the title compound is shown in Fig. 1 . The quinoline rings are essentially planar, with a 
maximum deviation of 0.046 (1) A for atom C8 in the (N1/C1-C9) ring and 0.016 (1) A for atom C14 in the (N3/C11- 
C19) ring. The dihedral angle between the two quinoline rings is 11.54 (3)°. The amide (N2/C10/O1) plane forms 
dihedral angles of 14.1 (1)° and 4.2 (1)° with the quinoline rings of (N1/C1-C9) and (N3/C11-C19), respectively. The 
bond lengths of the title molecule are slightly different from those reported for [Fe(qcq)(CN) 3 ]" (Kim et ah, 2009), 
probably owing to the coordination effect to the tridentate ligand. There are intramolecular hydrogen-bonding interactions 
between the amido N atom and the N atoms of the quinoline rings, and between the O atom of amide group and the C 
atom of the quinoline ring. The amido N atom (N2) forms bifurcated hydrogen bonds towards the two N atoms (Nl, N3) 
of the two quinoline rings (Table 1). 

In the crystal structure, no significant intermolecular hydrogen bonds are observed. The crystal structure features 
intermolecular n-n interactions between different types of quinoline rings with a distance of ca. 3.735 A between the 
centroids of the respective rings (Fig. 2), and the adjacent rings tilted against each other. 

Experimental 

The compound of 8-(2-quinolinecarboxamido)quinoline (Hqcq) was preparecd according to a literature method (Kim et 
ah, 2009). Then, 0.3 mmol of Hqcq was added to MeCN (20 mL) with stirring. The resulting solution was filtered and the 
filtrate was left for slow evaporation in the dark at room temperature. Yellow block-shaped crystals of the title compound 
suitable for single-crystal X-ray diffraction were obtained after two weeks. Melting point = 429.6-430.5 K. IR (KBr, 
cm" 1 ): 3314(s), 3044(m), 1678(vs), 1523(vs), 1488(s), 1427(s), 1325(s), 1126(m), 913(s), 834(s), 764(vs), 611(m), 
588(m). 

Refinement 

All non-H atoms were refined with anisotropic thermal parameters. The C- and N-bound H atoms were calculated in 
idealized positions and included in the refinement in a riding mode (C-H = 0.95 A, N-H = 0.88 A) with U lso for H 
assigned as 1 .2 times U eq of the attached atoms. In the absence of atoms heavier than Si and with Mo Ka radiation used 
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Friedel-pair reflections have been merged (using a MERG 3 command) during the refinement. Assignment of the absolute 
structure is arbitrary. 

Computing details 

Data collection: CrystalClear (Rigaku, 2008); cell refinement: CrystalClear (Rigaku, 2008); data reduction: CrystalClear 
(Rigaku, 2008); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg, 2006); software used to prepare material 
for publication: SHELXTL (Sheldrick, 2008). 




Figure 2 

The crystal packing diagram of the title compound showing the intermolecular it-it interactions. The distances shown are 
between the centroids of the respective rings, and the symmetry operator codes for generating adjacent aromatic rings are 
-1+x, y, z and 1+x, y, z. 

iV-(Quinolin-8-yl)quinoline-2-carboxamide 

Crystal data 

C19H13N3O Hall symbol: P2ac2ab 

M r = 299.32 a = 6.3651 (13) A 

Orthorhombic, P1{1(1\ b = 11.475 (2) A 
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c= 19.861 (4) A 
V= 1450.6 (5) A 3 
Z = 4 

7^(000) = 624 

D x = 1.371 MgirT 3 

Mo Ka radiation, 1 = 0.71073 A 

Data collection 

Rigaku Saturn 724 CCD 

diffractometer 
Radiation source: Rotating Anode 
Graphite monochromator 
<p and co scans 

Absorption correction: multi-scan 

(ABSCOR; Higashi, 1995) 
T mm = 0.978, r max = 0.987 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > laiF 1 )] = 0.035 

wRiF 1 ) = 0.082 

S = 1.06 

1553 reflections 

208 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Cell parameters from 6054 reflections 

(9 = 3.4-29.0° 

H = 0.09 mirr 1 

T= 173 K 

Block, yellow 

0.25 x 0.15 x 0.15 mm 



6769 measured reflections 
1553 independent reflections 
1442 reflections with I > 2a(I) 
R mt = 0.036 

@max 25.3 , $min 3.4 

h = -7^6 
& = -13->13 
/ = -23— >18 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[a\F a 2 ) + (0.0494P) 2 ] 

where P = (F 2 + 2F 2 )/3 
(A/<r) max < 0.001 
Ap max = 0.10eA- 3 
Ap min = -0.13 e A" 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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^ ISO ' ^ eq 


01 


-0.0149 (2) 


0.41328 (13) 


0.73413 (7) 


0.0458 (4) 


Nl 


-0.1752 (2) 


0.46907 (14) 


0.56729 (8) 


0.0328 (4) 


CI 


-0.3327 (3) 


0.44137 (16) 


0.52317 (10) 


0.0309 (4) 


N2 


0.1160 (2) 


0.54135 (14) 


0.65635 (8) 


0.0336 (4) 


H2A 
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0.040* 


C2 


-0.3099 (3) 
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0.45477 (10) 


0.0367 (5) 


H2 


-0.1874 
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0.044* 


N3 


0.3570 (3) 


0.69181 (14) 


0.58750 (8) 


0.0385 (4) 


C3 


-0.4630 (3) 


0.44780(19) 


0.40896 (10) 


0.0405 (5) 


H3 


-0.4453 


0.4691 


0.3631 


0.049* 


C4 


-0.6456 (3) 


0.38961 (18) 


0.42926(11) 


0.0416(5) 
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Atomic displacement parameters (A 2 ) 
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XT'; c i s r 1 1 7 






C7— C8— C9 


118.52(19) 


N3— CI 8— HI 8 




117.8 


C7— C8— H8 


120.7 


CI 7— CI 8— HI 8 




117.8 


C9— C8— H8 


120.7 


N3— CI 9— Cll 




117.95 (18) 


Nl— C9— C8 


124.35 (19) 


N3— CI 9— CI 5 




122.76(19) 


Nl— C9— CIO 


117.73 (18) 


Cll— C19— C15 




119.28(18) 


Hydrogen-bond geometry (A, °) 


D—R-A 


D — H 


R-A 


D-A 


D—R-A 


N2— HZ4-N1 


0.88 


2.27 


2.693 (2) 
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N2— HZ4-N3 


0.88 


2.27 


2.684 (2) 


109 


C12— H12-01 


0.95 


2.25 


2.867 (2) 
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